Some former measurements are reviewed concerning a secondary maximum occurring at the high-temperature side of the usual Hopkinson peak if a dc-magnetic field is superimposed parallel to the ac-field. Since, with regard to singledomain particles embedded in a paramagnetic matrix, the measuring signal is proportional to the high-frequency losses, a secondary maximum indicates some kind of resonance phenomenon which obviously fulfills the geometrical conditions of parallel pumping experiments. It is shown that all other aspects of the experimental results also can be explained sufficiently if being interpreted in terms of parallel pumping theory.
I. Introduction
In the course of high-frequency measurements of Hopkinson peaks done in W. Gerlach's Institute in Munich in order to develop a new method of studying phase transitions and determining Curie points, FRAUN-BERGER and STIERSTADT 1 first observed a secondary Hopkinson maximum occurring at the high-temperature side of the normal Hopkinson peak if, during the measurement, a dc-magnetic field had been superimposed parallel to the ac-field. In 1962 FRAUNBERGER 2 summarized those earlier measurements concerning the Hopkinson secondary maximum and showed the latter to be a very suitable indicator of the Curie temperature even with regard to alloys containing at least one ferromagnetic component.
HFC

Fig. 1. Schematic sketch of
Fraunberger's high-frequency apparatus. HFG designates the high-frequency generator, Lx the total inductivity of circuit I, C1 its capacity and its resistance. L20 means the total inductivity of circuit II, exclusive the measuring coil's sample-dependent contribution Ls, whilst Ro0 denotes the total resistivity, again exclusive the sampledependent contribution Rs.
and G2 are two galvanometers.
The apparatus used for these measurements had been described in principle by FRAUNBERGER 3 , more in detail by SCHWARZ 4 , and recently, with respect to applications in single-domain particle physics, by MAR-KERT 5 ; a schematic sketch is given in Figure 1 .
As a typical result some Hopkinson secondary maxima measured above the Curie point of Nickel at increasing (fc-magnetic fields are shown in Figure 
II. Interpretation in Terms of Parallel Pumping Theory
As far as dealing with the secondary Hopkinson maximum, all of the above cited papers had been confined to phenomenological descriptions of measurements and results. Till now no attempt has been published of understanding the respective measurements by a physical model although, at first view, it seems to be not so difficult to succeed in doing this.
To supplement that interpretation here at least to some extent, let us start from Figure 1 . The crucial point is the parallel alignment of both coils producing the dc-field and the high-frequency field, respectively. According to SPARKS 6 , obviously this is just the geometrical one of the two conditions necessary to establish parallel pumping resonance. The other one requires ac-magnetic field amplitudes at least as high as a critical threshold field, given, due to SPARKS 6 , by
where h = h/2ji with h denoting the Planck's constant, and where co designates the precession frequency whidi equals half the pump frequency given by the external ac-field, whilst y means the gyromagnetic ratio, /x the Bohr magneton, M the change of magnetization associated with the magnons excited by the ac-field, and T the relaxation time of these magnons. Since the order of magnitude of the high-frequency magnetic field amplitude H m used in the above quoted experiments amounts to about 100 mOe, according to Eq. (1), the second condition is fulfilled if
where again a> = a)p/2 with a)p denoting the pump frequency of the ac-field. Substituting M by the shifted susceptibility % leads to
with N denoting the demagnetizing factor. Since, in the case of Ni, % does not exceed an order of magnitude of about 100 emu, condition (3) obviously can be satisfied even at very small values of T if co/Hm 2 < 10 4 sec -1 • Oe -2 ,
i. e. if one measures in the 10-kilocycle range using field amplitudes of H m > 1 Oe. Thus, at least in principle, parallel pumping experiments should be possible by application of Frauenberger's high-frequency apparatus.
Before discussing now further conclusions of Eq. (3), to be drawn with regard to the experimental data given in Fig. 2 , let us first ask what kind of result of measurement should be expected when parallel pumping resonance really would take place.
Then, according to SPARKS 6 , the spins of each one of the clusters of parallel spins, characterized by their correlation length £ (see for instance KADANOFF 7 , KA-DANOFF et al. 8 , and HALPERIN and HOHENBERG 9 ) and by their life time r, aligned parallel to easy directions, and separated from each other by paramagnetic surroundings, will start to precess around the direction of the effective <fc-magnetic field by a frequency O)0 given by (o0 = yHe ff (4) and amounting in the case of paralel pumping resonance to half the pump frequency cop . But to fulfill the condition
-where H ex designates the external dc-magnetic field, N the demagnetizing factor of a cluster of aligned spins, Mi its resultant magnetization, and
the order of magnitude of the clusters' effective crystalline anisotropy field -by constant cop and by arbitrary Hex , obviously HK is determined by
Thus, because of the temperature dependence of the crystalline anisotropy K and of the clusters' local magnetization Mi, at constant cop to any pair of different values //ex' and H ex " of the dc-field there corresponds a pair of different "resonance temperatures" T' and T". Furthermore, since, according to MARKERT 5 , Fraunberger's high-frequency apparatus, if applicated in the usual way, measures the high-frequency losses that become maximum when parallel pumping resonance takes place, we should expect to observe a secondary peak occurring above the usual Hopkinson maximum at a temperature T which, at constant cop, should vary with varying H ex .
Reverting now to the experimental results shown in Fig. 2 , we state full verification of the above outlined predictions; moreover the temperature T of resonance increases monotonously with increasing H ex \ Therefore we think our interpretation in terms of parallel pumping theory to be right although, in the case represented in Fig. 2 , the term a)///m 2 known from Eq. (3), amounts to about 5-10 9 sec -1 Oe -2 , thus limiting X T/(l + N y) to more than 2.5 • 10 -6 sec.
But if it is really possible to do parallel pumping experiments by use of the simple Fraunberger highfrequency apparatus, according to Eqs. (6) and (7), it also should be possible to measure the temperature dependence of the crystalline anisotropy constant, providing that there is a chance to estimate the order of magnitude of the local magnetization Mi from the scaling laws governing phase transition theory. Although Mi really seems to be computable as a function of temperature T and of H ex , we shall not discuss this point explicitly here, but just make the following qualitative remarks:
1. Provided that H ex > 0) p /2 y, Eqs. (6) and (7) lead to K^2Mi(N Mi-H ex ).
And because of a)p/2 y < 1 emu, Eq. (8) will hold true if a>p < 10 7 sec -1 . Thus the right hand side of Eq. (8) will change its sign when, with increasing H ex , according to Fig. 2 All elastic and thermoelastic constants and the coefficients of thermal expansion of monoclinic SnF2 are measured. These properties deviate strongly from the behaviour of other difluorides such as CaF2 and MgF2 . The high anisotropy, the large bulk compressibility and the departures from the Cauchy relations suggest the existence of strong covalent binding components between tin and fluorine atoms. The thermal properties are in accordance with Griinseisen's rule.
Das in der monoklinen Raumgruppe C2/c kristallisierende Zinndifluorid 1 , das wegen seiner Isotopenreinheit auch für bestimmte Anwendungen in der Neutronenspektroskopie und für Mössbauer-Experimente geeignet ist, nimmt unter den Fluoriden der zweiwertigen Kationen hinsichtlich seiner Struktur und seiner physikalischen Eigenschaften eine Sonderstellung ein. Mit dem folgenden Beitrag wollen wir auf die Besonderheiten im elastischen und thermoelastischen Verhalten sowie in der thermischen Ausdehnung hinweisen.
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